Argentophilic Interaction Facilitated Coordination Polymers of Thiol Ligands and Chiral Amplification by 陈娜
学校编码：10384                             分类号_______密级______ 








Argentophilic Interaction Facilitated Coordination Polymers 




指导教师姓名： 江 云 宝 教 授 
专 业 名 称： 分  析  化  学 
论文提交日期： 2 0 1 2 年  0 7  月 
论文答辩日期： 2 0 1 2 年  0 7  月 
学位授予日期： 2 0 1 2 年     月 
 
答辩委员会主席：           
评    阅    人：           
 
 













































































































Argentophilic Interaction Facilitated Coordination Polymers 








A Dissertation Submitted to the Graduate School in Partial Fulfillment of 
the Requirements for the Degree of Master of Philosophy 
 
By  




























另外，该学位论文为（                        ）课题(组)
的研究成果，获得（                  ）课题(组)经费或实验室的





                               声明人（签名）：   
























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于    年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 






























目  录 
目  录 
 
摘  要 ........................................................................................................... I 
Abstract ................................................................................................... III 
第一章 前 言 .............................................................................................. 1 
1. 1 金属-金属相互作用概述 ................................................................................... 1 
1.1.1 金属-金属相互作用的起源 .......................................................................... 1 
1.1.2 金属-金属相互作用的特征及判断依据 ...................................................... 2 
1.1.3 基于金属-金属相互作用的金属配位聚合物的发光性质研究 .................. 4 
1.2 金属配位聚合物的形成及影响因素 .................................................................. 8 
1.2.1 配体与金属离子 ........................................................................................... 8 
1.2.2 配位聚合物中的作用力 ............................................................................. 13 
1.3 手性超分子聚合物的构建及信号放大 ............................................................ 20 
1.3.1 手性超分子聚合物的构建 ......................................................................... 20 
1.3.2 超分子聚合物体系的信号放大 ................................................................. 23 
1.4 论文设想 ............................................................................................................ 27 
参考文献 .................................................................................................................. 29 
 
第二章 硫醇配体分子的合成与鉴定 ..................................................... 41 
2.1 主要试剂 ............................................................................................................ 41 
2.2 主要仪器 ............................................................................................................ 41 
2.3 实验方法 ............................................................................................................ 41 
2.4 合成与表征 ........................................................................................................ 42 
2.4.1 吡啶/苯甲酰基半胱氨酸乙酯的合成和表征 ............................................ 42 
2.4.2 吡啶/苯乙酰基半胱氨酸乙酯的合成和表征 ............................................ 46 














目  录 
第三章 基于 Ag(I)-RCysOEt(芳香硫醇)聚合物的手性放大研究 ...... 55 
3.1 前言 .................................................................................................................... 55 
3.2 吡啶/苯甲酰基半胱氨酸乙酯及其对 Ag+的光谱响应 ................................... 58 
3.2.1 配体分子的光谱性质 ................................................................................. 58 
3.2.2 配体分子吸收光谱对 Ag+的响应 .............................................................. 59 
3.2.3 配体分子发光光谱对 Ag+的响应 ............................................................. 60 
3.2.4 配体分子圆二色光谱对 Ag+的响应 .......................................................... 64 
3.3 金属聚合物光谱响应机理探讨 ........................................................................ 66 
3.3.1 烟酰胺对照实验 ......................................................................................... 66 
3.3.2 量子力学计算和 NOESY 数据 .................................................................. 67 
3.4 吡啶/苯乙酰基半胱氨酸乙酯对 Ag+的光谱响应 ........................................... 70 
3.5 手性放大 ............................................................................................................ 75 
3.6 结论 .................................................................................................................... 77 
3.7 附图 .................................................................................................................... 79 
参考文献 .................................................................................................................. 86 
 
第四章 直链烷基对 Ag(I)-N-碳酰基半胱氨酸乙酯配位聚合物的影响
 ................................................................................................................... 90 
4.1 前言 .................................................................................................................... 90 
4.2 直链烷酰基半胱氨酸乙酯对 Ag+的光谱响应 ................................................ 92 
4.2.1 乙醇中丙酰/丁酰/己酰/辛酰/十二酰基半胱氨酸乙酯对 Ag+的光谱响应
 .............................................................................................................................. 92 
4.2.2 乙醇中甲酰/乙酰基半胱氨酸乙酯对 Ag+的光谱响应 ............................. 99 
4.3 不同链长聚合物的性质差异 .......................................................................... 105 
4.4 手性放大 .......................................................................................................... 107 
4.5 结论 .................................................................................................................. 108 
4.6 附图 .................................................................................................................. 110 














目  录 
论文创新点与展望 ................................................................................ 115 
一．论文创新点 .................................................................................................... 115 
二．研究工作展望 ................................................................................................ 116 
论文涉及的符号和缩略语 .................................................................... 117 
攻读硕士学位期间发表和交流的论文 ................................................ 118 
攻读硕士学位期间所获奖项 ................................................................ 118 




























Abstract in Chinese ................................................................................... I 
Abstract in English ................................................................................ III 
Chapter 1 Introduction  ........................................................................... 1 
1.1 Introduction of Metallophilic Interactions ...................................................... 1 
1.1.1 Origin of Metallophilic Interactions .............................................................. 1 
1.1.2 Characteristics of Metallophilic Interactions ................................................. 2 
1.1.3 Photoluminescent Properties of Metal Coordination Polymers Based on 
Metallophilic Interactions ....................................................................................... 4 
1.2 Formation of Metal Coordination Polymers ................................................... 8 
1.2.1 Ligands and Metal Ions  ................................................................................ 8 
1.2.2 Interactions Involved in Coordination Polymers  ........................................ 13 
1.3 Construction of Chiral Supramolecular Polymers and Study of Chiral 
Amplification .......................................................................................................... 20 
1.3.1 Construction of Chiral Supramolecular Polymers ....................................... 20 
1.3.2  Chiral Amplification in Supramolecular Polymers .................................... 23 
1.4 Objectives of the Dissertation ......................................................................... 27 
References ............................................................................................................... 29 
 
Chapter 2 Syntheses and Characterizations of Thiol Ligands ........... 41 
2.1 Reagents ............................................................................................................ 41 
2.2 Instruments ....................................................................................................... 41 
2.3 Experimental Details ........................................................................................ 41 
2.4 Synthesis and Characterization ...................................................................... 42 
2.4.1 Syntheses and Characterizations of PyCysOEt and PhCysOEt .................. 42 
2.4.2 Syntheses and Characterizations of PyACysOEt and PhACysOEt ............. 46 
2.4.3 Syntheses and Characterizations of RCysOEt (R = (CH2)nH)  .................... 49 
 
Chapter 3 Chiral Amplification of Ag(I)-RCysOEt (R = aryl) 















3.1 Introduction ...................................................................................................... 55 
3.2 Spectral Responses of PyCysOEt and PhCysOEt toward Ag
+
 ..................... 58 
3.2.1 Spectral Properties of Receptors .................................................................. 58 
3.2.2 Absorption Spectra of Receptors in the Presence of Ag
+
 ............................ 59 
3.2.3 PL Spectra of Receptors in the Presence of Ag
+
 ......................................... 60 
3.2.4 CD Spectra of Receptors in the Presence of Ag
+
 ........................................ 64 
3.3 Spectral Response Mechanism ........................................................................ 66 
3.3.1 Control Expeiments with Nicotinamide ...................................................... 66 
3.3.2 Computational Calculation and NOESY Data ............................................ 67 
3.4 Spectral Responses of PyACysOEt and PhACysOEt toward Ag
+
 ............... 70 
3.5 Chiral Amplification ........................................................................................ 75 
3.6 Conclusions ....................................................................................................... 77 
3.7 Appendix ........................................................................................................... 79 
References ............................................................................................................... 86 
 
Chapter 4 Influence of Alkyl Substituent on Coordination Polymers 
of Ag
+
 with N-Alkylcarbonylcysteine Ethyl Esters .............................. 90 
4.1 Introduction ...................................................................................................... 90 
4.2 Spectral Responses of RCysOEts (R = (CH2)mH) toward Ag
+
 ..................... 92 
4.2.1 Spectral Responses of RCysOEts (R = (CH2)mH, m = 2, 3, 5, 7, 11) toward 
Ag
+
 in Ethanol ...................................................................................................... 92 
4.2.2  Spectral Responses of RCysOEts (R = (CH2)mH, m = 0 or 1) toward Ag
+
 in 
Ethanol .................................................................................................................. 99 
4.3 Influence of Pendant Group Length ............................................................. 105 
4.4 Chiral Amplification ...................................................................................... 107 
4.5 Conclusions ..................................................................................................... 108 
4.6 Appendix ......................................................................................................... 110 
References ............................................................................................................. 112 
 
Innovations of Dissertation Researches and Prospects  .................... 115 
1．Innovations of the Dissertation Research .................................................... 115 
2．Prospects ......................................................................................................... 116 















Publications  .......................................................................................... 118 
Awards and Honors .............................................................................. 118 





























摘  要 




















明，侧链 N 原子的位置对聚合物的发光性质具有明显影响，除 2-PyCysOEt 外
的其它配体分子与 Ag+结合形成配位聚合物后，均能产生 Ag(I)-Ag(I)相互作用
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